Use of real-time polymerase chain reaction (PCR) and transformation assay to monitor the persistence and bioavailability of transgenic genes released from genetically modified papaya expressing nptII and PRSV genes in the soil.
Soil samples were collected from an isolated field from December 2003 to April 2004 where transgenic papaya were planted, and the persistences of transgenic genes of 796 bp (located between 35S promoter and coat protein, 35S-P/PRSV-CP), 398 bp (located between plasmid pBI121 and NOS terminator, pBI121/NOS-T), and 200 bp (located between NOS promoter and nptII gene, NOS-P/nptII) were studied. At the end of planting, the residues of 398 bp in the soil was 0.06 microg g(-1) of soil, whereas the residues of 769 and 200 bp were less than 30 pg g(-1) of soil (detection limit). Kinetics studies on the persistence of these three fragments in sterile distilled water and nonsterile soil microcosms showed that two mechanisms might be involved: an initial fast exponential degradation pattern in the first week and then followed by a slow-release pattern throughout the experiment. Persistence of transgenic DNA in sterile water was longer than in nonsterile soil microcosms, indicating that enzymatic degradation and soil adsorption played important roles on the persistence of DNA in the environment. The reason for the fragment of 398 bp persisted longer than fragments of 769 and 200 bp is not clear, but the guanine plus cytosin (G plus C) content in the DNA fragment might be involved in the stability of DNA in the environment. Biological availability of soil DNA to bacteria conducted by the transformation assay indicated that gene transformation from soil DNA extracts to two Acinetobacter spp. did not occur.